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Description
BACKGROUND OF THE DISCLOSURE

[0001] The present disclosure generally relates to re-
finers, such as but not limited to disc refiners, conical
refiners, cylindrical refiners, double disc refiners, double
conical refiners, and double cylindrical refiners or similar
equipment and their plates and plate segments, and
more particularly to the shape of the bars and grooves
that define the refining elements of these refiner plates
or refiner plate segments.

[0002] Lignocellulosic material, e.g., wood chips, saw
dust and other wood or plant fibrous material, is refined
by mechanical refiners or similar equipment that separate
fibers from the network of fibers that form the lignocellu-
losic material. Refiners for lignocellulosic material are fit-
ted with refiner plates or refiner plate segments that are
arranged to form a refiner filling. The refiner plates are
also referred to as "discs." In a refiner, two opposing re-
fining surfaces (plates) are positioned such that at least
one refiner plate rotates relative to the other refiner plate.
In this respect, there may be one refiner plate that is held
substantially stationary; this is generally called a "stator."
The other refiner plate that rotates is generally called a
"rotor."

[0003] The lignocellulosic material to be refined flows
through a center inlet of one of the refiner plates and into
a gap between the two refiner plates or surfaces. As one
orboth ofthe refiner plates rotate, centrifugal forces move
the lignocellulosic material outwards through the gap and
towards the periphery of the refiner plate.

[0004] The opposing refining surfaces of the refiner
plates include annular sections having bars and grooves.
The grooves provide passages through which material
moves in a plane between the surfaces of the refiner
plates. The lignocellulosic material also moves out of the
plane from the grooves and over the bars. As the ligno-
cellulosic material moves over the bars, the lignocellu-
losic material enters a refining gap between crossing bars
of the opposing refiner plates. The crossing of bars apply
forces to the lignocellulosic material in the refining gap
that can act to separate the fibers in the lignocellulosic
material. The repeated application of forces in the refining
gap refines the lignocellulosic material into a pulp of sep-
arated and refined fibers, or exerts plastic deformation
fibers to increase their bonding strength, or produces
fines and shorter fibers, depending on the application.
[0005] Refiner plates for refining lignocellulosic mate-
rial are known in the art, such as, for example, those
describedin U.S. Patent Nos. 7,896,276; 7,712,694; and
6,032,888.

[0006] DE 102008025717 A1 discloses related refiner
plates and refiner plate segments.

SUMMARY OF THE INVENTION

[0007] Itis the object underlying the present invention
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to optimize the hydraulic behavior of a mechanical refin-
er. In order to achieve this object, the invention provides
adammed refiner plate segment, a refiner plate, a meth-
od of mechanically refining lignocellulosic material, and
a mechanical refiner in accordance with the appended
independent claims.

[0008] An embodiment of the disclosure may include
a fully dammed refiner plate for mechanically refining
lignocellulosic material in a refiner having opposing re-
finer plates. The fully dammed refiner plate comprises at
least one refining zone on a major surface of the refiner
plate, at least one type of grooves in the refining zone,
and at least one full height dam in all or substantially all
of the grooves. A full height dam is a dam situated in a
groove such that the bottom of the dam is the substan-
tially flat bottom surface of the groove, and the top of the
dam is substantially the same height as the top of the bar
or the surface of the refiner plate. The dammed grooves
on the surface of the refiner plate form segments of
grooves, and each groove segment has a length of no
more than about 30 mm, about 25 mm, about 15 mm,
about 10 mm, or about 5 mm. The terms "substantially"
and "about" are used in this disclosure to refer to varia-
tions of between 5% to 10% or less.

[0009] Another embodiment may include a partially
dammed refiner plate for mechanically refining lignocel-
lulosic material in arefiner having opposingrefiner plates.
The partially dammed refiner plate comprises at least
one refining zone on a major surface of the refiner plate,
at least one type of grooves in the refining zone, and at
least one full height dam in at least one of the grooves.
The dammed grooves on the refiner plate form segments
of grooves, each groove segment has a length of no more
than about 30 mm, about 25 mm, about 15 mm, about
10 mm, or about 5 mm.

[0010] An exemplary method to use an embodiment
of the present disclosure may include feeding lignocel-
lulosic material into a refining gap between a set of op-
posing refiner plates from an inner edge of the refiner
plates or surfaces, refining the lignocellulosic material
between the set of specific refiner plates, and receiving
refined lignocellulosic material on an outer edge of the
refiner plates, wherein the lignocellulosic material is re-
fined by refiner plates comprising at least one groove
segment with a length of no more than about 30 mm.
[0011] Certain embodiments may also include two
types of dammed grooves on the surface of the refiner
plate. Other embodiments may also include having holes
in the refiner plate to dewater the fiber flocks.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

FIGURE 1 is a drawing of a fully dammed refiner
plate segment of a refiner plate;

FIGURE 2 is a cross-sectional view of a first type of
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grooves that is substantially rectangular shaped;

FIGURE 3 is a three-dimensional view of a first type
of grooves that is substantially rectangular shaped;

FIGURE 4 is a magnified view of a section of a fully
dammed refiner plate;

FIGURE 5 is a drawing of a partially dammed refiner
plate segment of a refiner plate;

FIGURE 6 is a cross-sectional view of a second type
of grooves that is substantially trapezoidal shaped;

FIGURE 7 is a three-dimensional view of a second
type of grooves that is substantially trapezoidal
shaped;

FIGURE 8 is a magnified view of a section of a par-
tially dammed refiner plate; and

FIGURE 9 is a schematic drawing of a fully assem-
bled refiner plate.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0013] Refiner plate segments may be used, for exam-
ple, in refining machines for refining low consistency (or
high freeness) lignocellulosic material. Low consistency
is generally less than 6% (by weight) solids content of
the composition of the lignocellulosic material and liquid
(slurry) being fed to the refiner, or even less than 5% or
2% (by weight) solid content of slurry. The refiner plate
segments may also be used for medium consistency re-
fining between about 6% to about 12% (by weight) solid
content of the composition of the lignocellulosic material
and liquid (slurry) being fed to the refiner. In certain as-
pects, the configuration of bars and grooves may be ap-
plied to various refiner geometries, e.g., disc refiners,
conical refiners, double disc refiners, double conical re-
finers, cylindrical refiners, and double cylindrical refiners
or similar equipment.

[0014] This disclosure relates to the belief that refiners
(and the refiner plates used in refiners) may behave sim-
ilar to centrifugal pumps, albeit inefficient ones, where
the rotor is comparable to the impeller of a centrifugal
pump, and where the stator acts like the so-called shroud
of a pump (e.g., the space between impeller and pump
housing).

[0015] Certain aspects of the present disclosure may
be applicable to any refiner plate designs, including
straight (or substantially parallel) bar designs and loga-
rithmic spiral bar designs.

[0016] Conventionally, the vast majority of refiner
plates use the same design on the rotor and the stator,
which means that the shroud is formed like the pumping
impeller. It is believed that the logarithmic spiral design
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for a refiner plate is hydraulically superior (e.g., a higher
pressure increase at the same flow rate), an effect attrib-
uted to the radial nature of the logarithmic spiral geom-
etry, neither technology (logarithmic spiral or straight de-
signs) has attributed particularimportance to the function
and formation of the shroud (e.g., the stator) and its in-
fluence on the behavior of the hydraulic machine, the
refiner, and the interaction between shroud (e.g., stator)
and impeller (e.g., rotor).

[0017] This disclosure may relate to an insight derived
from centrifugal pumps. Centrifugal pump designs have
attributed importance to the flow behavior within the
shroud. The term for these flows is "leakage". The size
and shape of the shroud (clearance) as well as the di-
rection of the flow, play a role in the following items: (a)
frictional losses causing (i) increased power consump-
tion (e.g., comparable to the idle power of a refiner) and
(i) reduced pressure head (delta p, pressure increase
across refiner), and (b) forces on the impeller, such as
(i) impacting the forces to be consumed by the bearing
and therefore influencing the design and safety factor of
the bearing assembly and (ii) affecting the forces on the
rotor in a low consistency refiner that influence the sta-
bility of the refining gap through the movement induced
to the rotor (uneven refining in double disc refiners). For
low consistency refiners these effects may present them-
selves as increased idle power, lower pressure increase
and imbalanced refining action due to gap instability.
[0018] In an aspect, certain embodiments may opti-
mize the hydraulic behavior of the refiner by optimizing
the shroud of the pump and thereby optimizing the rotor-
stator interaction of low consistency refiners with the in-
tended benefits of one or more of (i) lower power con-
sumption, (ii) better hydraulic efficiency (higher delta p),
and (iii) improved gap stability by balancing the rotor in
the case of double disc refiners.

[0019] With respect to centrifugal pumps, itis believed
that the undisturbed inward flow through the shroud can
be a major cause of negative effects. In pump housings,
there may be a limited ability to respond to these negative
effects, and efforts tend to focus on estimating its influ-
ence. For low consistency refiners, however, the shroud
may influence performance and minimize negative ef-
fects related to inward flow of the material. The bars of
the stator plate may act like the shroud in a centrifugal
pump, rather than a smooth wall, therefore, the arrange-
ment and design of the bars, while suitable for delivering
the refining action, may also be used to influence the
shroud performance. The same design and effect may
be applicable to a medium consistency refiner.

[0020] Because itis believed that a root cause of poor
performance issues may be the inward flow within the
shroud of the pump, the present disclosure relates to
minimizing prolonged stretches of open channels. The
fluid should be prohibited from picking up speed in the
grooves of the refiner plate. This may be accomplished
by implementing a series of full height dams within each
groove, as well as controlling the lengths of the grooves.
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[0021] In certain embodiments, the rotor plate bar and
groove pattern may be required for a different task in
comparison to conventional rotor plates. Due to an in-
crease in hydraulic performance, a reduction in energy
consumption and better impeller balancing as a result of
optimizing the stator, the rotor may now be designed to
moderate and adjust the hydraulic potential of the refiner
plate to the application. Three options may be available
for this task: (i) a rotor plate that is fully dammed (which
may be suitable for low flow requirements), (ii) a rotor
plate that is partially dammed (which may be suitable for
average flow requirements), and (iii) a rotor plate having
no dams at all (which may be suitable for maximum flow
requirements). The rotor plate with no dams at all may
be substantially the same as the conventional refiner
plates. In another embodiment, a stator plate may also
be designed with the same three options for the rotor
plate.

[0022] The rotor and stator designs may be used in a
low consistency refiner wherein the pulp has a solid con-
tent less than 6% solid content of the composition of the
lignocellulosic material and liquid (slurry) being fed to the
refiner ,orevenlessthan 5% or 2% solid content of slurry.
The designs may also be used in a medium consistency
refiner that includes afluid like medium, wherein the com-
position of the lignocellulosic material and liquid (slurry)
being fed to the refiner pulp has a solid content of between
about 6% to about 12%.

[0023] Anembodiment of a dammed refiner plate seg-
ment 100 is shown in Figure 1, wherein the refiner plate
segment 100 has an inner edge 110, and an outer edge
120. The dammed refiner plate segment 100 also has a
series of bolt holes 130 that enables the refiner plate
segments to be operatively stabilized inside a refiner.
The dammed refiner plate segment 100 has a feed zone
101, afirst refining zone 102, and a second refining zone
103. A feed to be refined by the refiner plate would be
fed from the inner edge 110 into the feed zone 101, pro-
gressing radially towards the outer edge 120.

[0024] Figure 1 shows an exemplary dammed refiner
plate segment 100 of a refiner plate that comprises all or
substantially all (e.g., more than 90% or 95%) of the
grooves having at least one full height dam in the first
refining zone 102, or the second refining zone 103, or
both first refining zone 102 and second refining zone 103.
In Figure 1, a first type of dammed grooves is marked by
line B, which is further detailed in a magnified, cross-
sectional view in the direction of A in Figure 2.

[0025] In an embodiment, a first groove type 150 is
separated by dams 160, and have a length X (as shown
in Figure 2) of no more than about 30 mm, about 25 mm,
about 15 mm, about 10 mm, or about 5 mm. A full height
dam is a dam situated in a groove wherein the bottom of
the dam is the substantially flat bottom surface of the
groove, and the top of the dam is at substantially the
same height as bar 140 or surface of the refiner plate
segment. In this embodiment, two groove types, first
groove type 150 and second groove type 180, and dams
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160 are shown to be consecutively positioned in repeat-
ing patterns. Bars 140 are situated in between the lines
of grooves (first groove type 150 and second groove type
180) and dams 160.

[0026] An embodiment of the first groove type 150 in
three-dimensional view is shown in Figure 3. The first
groove type 150 may comprise a substantially flat bottom
surface 151, and relative to the bottom surface 151, a
sloped first short side 152 with a substantially vertical lip
153 on an edge of the sloped first short side 152 that is
opposite from an edge abutting the bottom surface 151,
a first substantially vertical long side 154, a second sub-
stantially vertical long side 155, and a substantially ver-
tical short side 156. In an embodiment, the sloped first
short side 152 may have an angle 61 relative to the bot-
tom surface 151. The angle 61 may be no more than
about 90 degrees, about 75 degrees, about 45 degrees,
about 30 degrees, or about 15 degrees. A cross-section
of first groove type 150 in the direction of B is in a sub-
stantially rectangular shape.

[0027] A magnified view of a section of the dammed
refiner plate segment 100 is shown in Figure 4. First
groove type 150 and dams 160 are shown to be consec-
utively positioned in repeating patterns along logarithmic
lines, forming logarithmic lines of grooves. Second
groove type 180 and dams 160 are also positioned in a
repeating pattern along logarithmic lines, parallel to the
series of logarithmic lines of first groove type 150 and
dams 160. Bars 140 are situated in between the logarith-
mic lines of grooves (first groove type 150 and second
groove type 180).

[0028] An embodiment of the disclosure may include
use of only one of the first groove type 150 or the second
groove type 180 situated between dams 160 in logarith-
mic groove lines. The groove lines may also be in a
straight line pattern with parallel bars 140. An additional
embodiment of the disclosure may have an alternate re-
peating pattern wherein the first groove type 150 and the
second groove type 180 are situated alternatively be-
tween dams 160, and along straight or logarithmic groove
lines.

[0029] Another embodiment of the disclosure may be
partially dammed, e.g., a partially dammed refiner plate
segment 200 shown in Figure 5 (similar items as in other
figures have similar numbers). The partially dammed re-
finer plate segment 200 has an inner edge 210, and an
outer edge 220. The partially dammed refiner plate seg-
ment 200 also has a series of bolt holes 230 that enables
the refiner plate segments to be operatively stabilized
inside a mechanical refiner. The partially dammed refiner
plate segment 200 has a feed zone 201, a first refining
zone 202, and a second refining zone 203. A feed being
refined by the refiner plate would be fed from the inner
edge 210 into the feed zone 201, progressing outwardly
towards the radial peripheral outer edge 220.

[0030] The exemplary partially dammed refiner plate
segment 200 comprises partially dammed grooves (e.g.,
between about 10% to about 90% of the grooves are
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dammed, preferably between about 25% to about 75%,
more preferably between about 35% to about 60%), un-
dammed grooves in the first refining zone 202, and un-
dammed grooves in the second refining zone 203. The
dams, when present, are full height dams. In Figure 5,
the second groove type 180 is marked by line B, which
is further detailed in a magnified, cross-sectional view in
the direction of A in Figure 6. In an embodiment, the sec-
ond groove type 180 is separated by dams 160, and has
alength Y (as shown in Figure 6) of no more than about
30 mm, about 25 mm, about 15 mm, about 10 mm, or
about 5 mm.

[0031] An embodiment of the second groove type 180
in three-dimensional view is shown in Figure 7. The sec-
ond groove type 180 may comprise a substantially flat
bottom surface 181, and relative to the bottom surface
181, a sloped short side 182, afirst sloped long side 183,
a second sloped long side 184, and a substantially ver-
tical lip 185 along the three sloped sides (182, 183, and
184) on an edge of each of the 3 sloped sides that is
opposite from an edge of each of the sloped sides abut-
ting the bottom surface 181. The second groove type 180
also comprises a substantially vertical short side 186.
[0032] In an embodiment, the sloped sides (182, 183
and 184) may have angles relative to each of the sloped
sides: angle 62 of the sloped first short side 182 relative
to the bottom surface 181, angle 63 of the first sloped
long side 183 relative to the bottom surface 181, and
angle 64 of the second sloped long side 184 relative to
the bottom surface 181. Each of the angles may be in
similar or distinguishable degrees of slope of no more
than about 90 degrees, about 75 degrees, about 45 de-
grees, about 30 degrees, or about 15 degrees. A cross-
section of second groove type 180 in the direction of B
may be in a substantially trapezoidal shape.

[0033] A magnified view of a section of the partially
dammed refiner plate segment 200 is shown in Figure 8.
First groove type 150 and dams 160 are shown to be
consecutively positioned in repeating patterns following
a logarithmic shape. Second groove type 180 and dams
160 may also be present in this embodiment and may be
consecutively position in repeating patterns following a
logarithmic shape. Bars 140 are situated in between the
logarithmic lines of grooves that include first groove type
150 with dams 160, and second groove type 180 with
dams 160. A first undammed groove type 260 and a sec-
ond undammed groove type 270 may be parallel to the
groove lines that include first groove type 150, second
groove type 180, and dams 160. The partially dammed
refiner plate segment 200 may provide a faster flow rate
than the substantially dammed refiner plate segment
100.

[0034] Alternatively, the design could consist of a se-
ries of holes drilled or cast into the refiner plate in the
shape of, e.g., circles, rectangles, and triangles, to create
recesses for dewatering of the fiber flocks in the refining
process, while disallowing continuous inward flow
through the stator. The holes may have a diameter or
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width of no larger than about 15 mm, about 10 mm, about
5 mm, about 3 mm, or about 2 mm.

[0035] Figure 9 shows a schematic drawing of a fully
assembled refiner plate comprising six refiner plate seg-
ments. The refiner plate segments may be fully dammed
or partially dammed refiner plate segments described
above. Refiner plates may have greater or fewer seg-
ments forming the refiner plate, including, e.g., 2, 3, 4,
5,6,7,8,9,10, 11, or 12 segments.

[0036] In certain aspects, this disclosure thus relates
to alleviating a problem pertaining to rotor balancing in
double disc refiners. This disclosure may also lead to
lower energy consumption and improved hydraulics in
refiners, e.g., low consistency refiners, and medium con-
sistency refiners that includes a fluid medium.

[0037] The disclosure may relate to the special forma-
tion of the stator plate, which may be achieved by using
dams on refiner plates at a spacing no longer than about
25 mm to about 30 mm apartor by using alternative stator
designs yielding a design with groove segments no long-
er than about 25 mm to about 30 mm. The stator design
may require a rotor to be adjusted to the hydraulic needs
of the application, which may be achieved by using plate
designs, e.g., fully dammed, partially dammed or regular
refiner plate designs.

[0038] Aspects of this disclosure may allow for signif-
icant idle power energy reduction, may provide the tools
for managing the hydraulic capacity of the rotor-stator
combination, and may alleviate potential problems asso-
ciated with the issue of rotor centering in double disc low
consistency refiners.

[0039] While the invention has been described in con-
nection with what is presently considered to be the most
practical and preferred embodiment, it is to be under-
stood thatthe inventionis not to be limited to the disclosed
embodiment, but on the contrary, is intended to cover
various modifications and equivalent arrangements in-
cluded within the scope of the invention as defined by
the appended claims. Designs of the refiner plates and
refiner plate segments are notlimited to the embodiments
described. Other embodiments may include substantially
straight grooves and bars, and/or other combinations.

Claims

1. A dammed refiner plate segment (100) for mechan-
ically refining lignocellulosic material in a refiner hav-
ing opposing refiner plates, the refiner plate segment
(100) comprising:

at least one refining zone (102, 103);

multiple grooves (150, 180) in the at least one
refining zone (102, 103); and

at least two full height dams (160) in at leastone
ofthe grooves (150, 180), a full height dam being
a dam situated in a groove (150, 180) such that
the bottom of the dam (160) is the substantially
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flat bottom surface of the groove (150, 180), and
the top ofthe dam (160) is substantially the same
height as the top of a bar (140) of the refiner
plate segment (100) or the surface of the refiner
plate segment (100),

wherein the full height dams (160) define groove
segments between the full height dams (160),
characterised in that each groove segment
has a length (X, Y) of no more than about 30
mm in a direction from an inner periphery to an
outer periphery of the refiner plate segment
(100).

The dammed refiner plate segment (100) in claim 1,
wherein between about 10% to about 90%, prefer-
ably between about 25% to about 75%, more pref-
erably between about 35% to about 60%, of the
grooves (150, 180) in the refining zone (102, 103)
include multiple full height dams (160).

The dammed refiner plate segment (100) in claim 1,
comprising multiple full height dams (160) in all or
substantially all of the grooves (150, 180), wherein
the full height dams (160) in all or substantially all of
the grooves (150, 180) define the groove segments
between the full height dams (160).

The dammed refiner plate segment (100) in any one
of claims 1 to 3, wherein the refiner plate segment
(100) comprises at least one groove segment having
one short side defined by afirstface of a firstadjacent
dam (160) that is substantially rectangular, and hav-
ing one sloped short side defined by a second face
of a second adjacent dam (160).

The dammed refiner plate segment (100) in any one
of claims 1 to 4, wherein the refiner plate segment
(100) comprises at least one groove segment having
one short side defined by a face of a first adjacent
dam (160) that is substantially trapezoidal, and hav-
ing one sloped short side defined by a face of a sec-
ond adjacent dam (160).

The dammed refiner plate segment (100) in any one
of the preceding claims, further comprising one or
more holes drilled or cast into the refiner plate seg-
ment (100) to create recesses for the dewatering of
the fiber flocks in the refining process, the one or
more holes have a diameter of no larger than about
15 mm.

The dammed refiner plate segment (100) in any one
of the preceding claims, wherein the grooves and
dams (160) are consecutively positioned in repeat-
ing patterns, and wherein grooves (150, 180) and
dams (160) form at least one of a straight line pattern
with bars (140) situated in parallel between the
straight lines of grooves (150, 180) and dams (160),
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8.

9.

10.

1.

12.

or form a logarithmic pattern with bars (140) situated
in between the logarithmic pattern of grooves (150,
180) and dams (160).

A refiner plate for mechanical refining of lignocellu-
losic materials comprising:

multiple refiner plate segments (100) in accord-
ance with any one of claims 1 to 7, operatively
attached to form a circular shape;

wherein the refiner plate segments (100) each
comprise bars (140), the grooves (150, 180),
and the multiple full height dams (160) in the
grooves (150, 180) to define groove segments
between two full height dams (160).

The refiner plate in claim 8, wherein grooves (150,
180) on the refiner plate segments (100) of the refiner
plates are one of substantially dammed by full height
dams (160), or partially dammed by full height dams
(160).

The refiner plate in claim 9, wherein a partially
dammed refiner plate segment (100) comprises
groove segments defined by two full height dams
(160), and between about 10% to about 90% of the
grooves (150, 180) in the refining zone (102, 103)
includes multiple full height dams (160).

The refiner plate of any one of claims 8 to 10, wherein
the grooves (150, 180), dams (160), and bars (140)
are consecutively positioned in repeating patterns,
and wherein grooves (150, 180) and dams (160)
form at least one of a straight line pattern with bars
(140) situated in parallel between the straight lines
of grooves (150, 180) and dams (160), or form a
logarithmic pattern with bars (140) situated in be-
tween the logarithmic pattern of grooves (150, 180)
and dams (160).

A method of mechanically refining lignocellulosic
material in a refiner having opposing refiner plates,
the steps comprising:

feeding lignocellulosic material into a refining
gap between a set of opposing refiner plates
through an inner edge of the refiner plates,
wherein the set of refiner plates includes at least
one refiner plate comprising at least one refiner
plate segment (100) in accordance with any one
of claims 1 to 7, the refiner plate segment (100)
comprising atleast one groove segment defined
by two full height dams (160) with a length of no
more than about 30 mm;

refining the lignocellulosic material between the
set of refining plates; and

receiving refined lignocellulosic material from an
outer edge of the refiner plates.
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The method in claim 12, wherein grooves (150, 180)
on atleast one of the opposing refiner plates are one
of substantially dammed by full height dams (160),
or partially dammed by full height dams (160).

The method in claim 13, wherein the partially
dammed refiner plate segment (100) comprises be-
tween about 10% to about 90% of the grooves (150,
180) in the refining zone (102, 103) that include mul-
tiple full height dams (160).

A mechanical refiner to refine lignocellulosic mate-
rials having opposing refiner plates, the refiner com-
prising:

a rotor refiner plate; and

a stator refiner plate with a major surface oppos-
ing the rotor refiner plate;

wherein one of the rotor refiner plate and the
stator refiner plate comprises atleast one refiner
plate segment (100) in accordance with any one
of claims 1to0 7.

Patentanspriiche

1.

2,

Mit Dammen versehenes Refinerplattensegment
(100) zum mechanischen Raffinieren von Lignozel-
lulose-Material in einem Refiner mit einander gegen-
Uberliegenden Refinerplatten, welches Refinerplat-
tensegment (100) Folgendes aufweist:

zumindest eine Raffinierzone (102, 103);
mehrere Nuten (150, 180) in der zumindest ei-
nen Raffinierzone (102, 103); und

zumindest zwei Damme mit voller Héhe (160)
in zumindest einer der Nuten (150, 180), wobei
ein Damm mit voller Hohe ein Damm ist, der in
einer Nut (150, 180) so vorgesehen ist, dass der
Boden des Dammes (160) die im Wesentlichen
flache Bodenflache der Nut (150, 180) ist und
das obere Ende des Dammes (160) im Wesent-
lichen auf der gleichen Hohe liegt wie das obere
Ende eines Stegs (140) des Refinerplattenseg-
ments (100) oder die Oberflache des Refiner-
plattensegments (100),

wobei die DAmme mit voller Héhe (160) Nutseg-
mente zwischen den Dammen mit voller Hohe
(160) definieren,

dadurch gekennzeichnet, dass

jedes Nutsegment eine Lange (X, Y) von nicht
mehr als ungefdhr 30 mm in einer Richtung von
einem Innenumfang bis zu einem Aulenumfang
des Refinerplattensegments (100) hat.

Mit Dammen versehenes Refinerplattensegment
(100) in Anspruch 1, wobei zwischen ungeféhr 10%
bis ungeféhr 90%, vorzugsweise zwischen ungefahr
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25% bis ungeféhr 75% und noch weiter bevorzugt
zwischen ungeféhr 35% bis ungeféahr 60% der Nuten
(150, 180) in der Raffinierzone (102, 103) mehrere
Damme (160) mit voller H6he beinhalten.

Mit Dammen versehenes Refinerplattensegment
(100) in Anspruch 1, mit mehreren Dammen (160)
mit voller H6he in allen oder im Wesentlichen allen
Nuten (150, 180), wobei die Damme (160) mit voller
Hoéheinallen oderim Wesentlichen allen Nuten (150,
180) die Nutsegmente zwischen den Dammen (160)
mit voller Héhe definieren.

Mit Dammen versehenes Refinerplattensegment
(100) in einem der Anspriiche 1 bis 3, wobei das
Refinerplattensegment (100) zumindest ein Nutseg-
ment aufweist, dessen eine kurze Seite durch eine
erste Flache eines ersten angrenzenden Dammes
(160) definiert wird, die im Wesentlichen rechteckig
ausgebildetist, und dessen eine geneigte kurze Sei-
te durch eine zweite Flache eines zweiten angren-
zenden Dammes (160) definiert wird.

Mit Dammen versehenes Refinerplattensegment
(100) in einem der Anspriiche 1 bis 4, bei welchem
das Refinerplattensegment (100) zumindest ein Nut-
segment aufweist, dessen eine kurze Seite durch
eine Flache eines ersten angrenzenden Dammes
(160) definiert wird, die im Wesentlichen trapezfor-
mig ausgebildet ist, und dessen eine geneigte kurze
Seite durch eine Flache eines zweiten angrenzen-
den Dammes (160) definiert wird.

Mit Dadmmen versehenes Refinerplattensegment
(100) in einem der vorangehenden Anspriiche, wei-
ter mit einer oder mehreren (")ffnungen, die in das
Refinerplattensegment (100) hineingebohrt oder
eingegossen sind, um Ausnehmungen zum Entwas-
sern der Faserflocken in dem Raffinierprozess zu
erzeugen, wobei die eine oder mehreren Offnungen
einen Durchmesser von nicht mehr als ungefahr 15
mm haben.

Mit Dadmmen versehenes Refinerplattensegment
(100) in einem der vorangehenden Anspriiche, wo-
bei die Nuten und Dd&mme (160) aufeinanderfolgend
in sich wiederholenden Mustern positioniert sind,
und wobei Nuten (150, 180) und Damme (160) ein
geradliniges Muster mit Stegen (140) bilden, die pa-
rallel zwischen den geraden Linien der Nuten (150,
180) und Damme (160) vorgesehen sind, und/oder
ein logarithmisches Muster mit Stegen (140) bilden,
die zwischen dem logarithmischen Muster der Nuten
(150, 180) und Damme (160) vorgesehen sind.

Refinerplatte zum mechanischen Raffinieren von Li-
gnozellulose-Materialien, mit:
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mehreren Refinerplattensegmenten (100) nach
einem der Anspriiche 1 bis 7, die fiir den Betrieb
so angebracht sind, dass sie eine kreisférmige
Gestalt bilden;

wobei die Refinerplattensegmente (100) jeweils
Stegen (140), die Nuten (150, 180), und die
mehreren Damme (160) mit voller Hohe in den
Nuten (150, 180), um Nutsegmente zwischen
zwei Dammen (160) mit voller Hohe zu definie-
ren, aufweisen.

Refinerplatte in Anspruch 8, bei welcher Nuten (150,
180) an den Refinerplattensegmenten (100) der Re-
finerplatten entweder im Wesentlichen vollstandig
durch Damme (160) mit voller Hohe abgesperrt sind
oder zum Teil durch DAmme (160) mit voller Héhe
abgesperrt sind.

Refinerplatte in Anspruch 9, bei welcher ein zum Teil
mit Dammen versehenes Refinerplattensegment
(100) Nutsegmente aufweist, die durch zwei Damme
(160) mit voller Héhe definiert sind, und bei welcher
zwischen ungeféhr 10% bis ungeféahr 90% der Nuten
(150, 180) in der Raffinierzone (102, 103) mehrere
Damme (160) mit voller H6he beinhalten.

Refinerplatte nach einem der Anspriiche 8 bis 10,
bei welcher die Nuten (150, 180), Ddmme (160) und
Stegen (140) aufeinanderfolgend in sich wiederho-
lenden Mustern positioniert sind, und wobei Nuten
(150, 180) und Damme (160) ein geradliniges Muster
mit Stegen (140) bilden, die parallel zwischen den
geraden Linien der Nuten (150, 180) und der Damme
(160) vorgesehen sind, und/oder ein logarithmi-
sches Muster mit Stegen (140) bilden, die zwischen
dem logarithmischen Muster der Nuten (150, 180)
und Damme (160) vorgesehen sind.

Verfahren zum mechanischen Raffinieren von Lig-
nozellulose-Material in einem Refiner mit einander
gegenuberliegenden Refinerplatten, wobei die
Schritte Folgendes aufweisen:

Zufuhren von Lignozellulose-Material in einen
Mabhlspalt zwischen einem Satz von einander
gegenuberliegenden Refinerplatten durch eine
Innenkante der Refinerplatten hindurch, wobei
der Satz von Refinerplatten zumindest eine Re-
finerplatte beinhaltet, die zumindest ein Refiner-
plattensegment (100) gemaf einem der Anspri-
che 1 bis 7 aufweist, wobei das Refinerplatten-
segment (100) zumindest ein Nutsegment auf-
weist, das durch zwei Damme (160) mit voller
Hoéhe mit einer Lange von nicht mehr als unge-
fahr 30 mm definiert wird;

Raffinieren des Lignozellulose-Materials zwi-
schen dem Satz von Refinerplatten; und
Aufnehmen des raffinierten Lignozellulose-Ma-
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13.

14.

15.

terials von einer AuRenkante der Refinerplatten.

Verfahren in Anspruch 12, bei welchem Nuten (150,
180) an zumindest einer der einander gegenuberlie-
genden Refinerplatten entweder im Wesentlichen
vollstédndig durch Damme (160) mit voller H6he ab-
gesperrt sind oder zum Teil durch Damme (160) mit
voller H6he abgesperrt sind.

Verfahrenin Anspruch 13, beiwelchem das zum Teil
mit Ddmmen versehene Refinerplattensegment
(100) ungefahr 10% bis ungefédhr 90% der Nuten
(150, 180) in der Raffinierzone (102, 103) aufweist,
die mehrere Damme (160) mit voller Hhe beinhal-
ten.

Mechanischer Refiner zum Raffinieren von Ligno-
zellulose-Materialien miteinander gegeniberliegen-
den Refinerplatten, welcher Refiner Folgendes auf-
weist:

eine Rotor-Refinerplatte; und

eine Stator-Refinerplatte mit einer Hauptflache,
die der Rotor-Refinerplatte gegentiberliegt;
wobei die Rotor-Refinerplatte oder die Stator-
Refinerplatte zumindest ein Refinerplattenseg-
ment (100) gemaR einem der Anspriiche 1 bis
7 aufweist.

Revendications

Segment de plaque de raffineur a barrages (100)
servant a raffiner mécaniquement un matériau lig-
nocellulosique dans un raffineur présentant des pla-
ques de raffineur opposées, le segment de plaque
de raffineur (100) comprenant :

au moins une zone de raffinage (102, 103) ;
de multiples rainures (150, 180) dans la, au
moins une, zone de raffinage (102, 103) ; et
au moins deux barrages de pleine hauteur (160)
dans au moins I'une des rainures (150, 180), un
barrage de pleine hauteur étant un barrage situé
dans une rainure (150, 180) de telle fagon que
la partie inférieure du barrage (160) représente
la surface inférieure essentiellement plate de la
rainure (150, 180) et que le sommet du barrage
(160) se trouve essentiellement a la méme hau-
teur que le sommet d’une barrette (140) du seg-
ment de plaque de raffineur (100) ou de la sur-
face du segment de plaque de raffineur (100),
danslequelles barrages de pleine hauteur (160)
définissent des segments de rainure entre les
barrages de pleine hauteur (160), caractérisé
en ce que chaque segment de rainure présente
une longueur (X, Y) qui n’est pas supérieure a
30 mm environ dans une direction allant d’'une
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périphérie intérieure a une périphérie extérieure
du segment de plaque de raffineur (100).

Segment de plaque de raffineur a barrages (100)
selon la revendication 1, dans lequel, entre environ
10% et environ 90%, de préférence entre environ
25% et environ 75%, avec plus de préférence entre
environ 35% et environ 60%, des rainures (150, 180)
dans la zone de raffinage (102, 103) comportent de
multiples barrages de pleine hauteur (160).

Segment de plaque de raffineur a barrages (100)
selon la revendication 1, comportant de multiples
barrages de pleine hauteur (160) dans la totalité des
rainures (150, 180) ou dans, pratiquement, leur to-
talité, dans lequel les barrages de pleine hauteur
(160) dans toutes, ou presque toutes, les rainures
(150, 180) définissent les segments de rainure entre
les barrages de pleine hauteur (160).

Segment de plaque de raffineur a barrages (100)
selon l'une quelconque des revendications 1 a 3,
dans lequel le segment de plaque de raffineur (100)
comprend au moins un segment de rainure présen-
tant un c6té court délimité par une premiére surface
d’un premier barrage adjacent (160), qui est essen-
tiellement rectangulaire, et présentant un cété court
en pente, défini par une seconde face d’un second
barrage adjacent (160).

Segment de plaque de raffineur a barrages (100)
selon l'une quelconque des revendications 1 a 4,
dans lequel le segment de plaque de raffineur (100)
comporte au moins un segment de rainure présen-
tant un cété court défini par une face d’'un premier
barrage adjacent (160) qui est essentiellement tra-
pézoidale, et présentant un c6té court en pente défini
par une face d’un second barrage adjacent (160).

Segment de plaque de raffineur a barrages (100)
selon I'une quelconque des revendications précé-
dentes, comportant, de plus, une ou plusieurs per-
forations percées ou moulées dans le segment de
plaque de raffineur (100) afin de créer des évide-
ments destinés a I'égouttage mécaniques des flo-
cons de fibres lors du processus de raffinage, la ou
les perforation(s) présentant un diametre qui n’est
pas supérieur a 15 mm environ.

Segment de plaque de raffineur a barrages (100)
selon I'une quelconque des revendications précé-
dentes, danslequellesrainures etles barrages (160)
sont placés de fagon successive suivant des confi-
gurations répétitives, et dans lequel les rainures
(150, 180) et les barrages (160) forment au moins
I'une d’une configuration en ligne droite dotée de bar-
rettes (140) positionnées de fagon paralléle entre les
lignes droites des rainures (150, 180) et les barrages
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12.

(160), ou forment une configuration logarithmique
avec des barrettes (140) situées entre la configura-
tion logarithmique des rainures (150, 180) et les bar-
rages (160).

Plaque de raffineur destinée au raffinage mécanique
de matériaux lignocellulosiques, comprend :

de multiples segments de plaque de raffineur
(100) selon 'une quelconque des configurations
1a7, attachés fonctionnellement de fagon a for-
mer une configuration circulaire ;

dans laquelle les segments de plaque de raffi-
neur (100) comportent, chacun, des barrettes
(140), les rainures (150, 180) et les multiples
barrages de pleine hauteur (160) dans les rai-
nures (150, 180) afin de définir des segments
de rainure entre deux barrages de pleine hau-
teur (160).

Plaque de raffineur selon la revendication 8, dans
laquelle les rainures (150, 180) sur les segments de
plaque de raffineur (100) des plaques de raffineur
sont I'une des rainures essentiellement barrées par
des barrages de pleine hauteur (160) ou en partie
barrées par des barrages de pleine hauteur (160).

Plaque de raffineur selon la revendication 9, dans
laquelle un segment de plaque de raffineur partiel-
lement barré (100) comporte des segments de rai-
nure définis par deux barrages de pleine hauteur
(160), et entre environ 10% et environ 90% des rai-
nures (150, 180) danslazone de raffinage (102, 103)
comportent de multiples barrages de pleine hauteur
(160).

Plaque de raffineur selon 'une quelconque des re-
vendications 8 a 10, dans laquelle les rainures (150,
180), les barrages (160) et les barrettes (140) sont
positionnés successivement suivant des configura-
tions répétitives, et dans laquelle les rainures (150,
180) et les barrages (160) forment au moins l'une
d’une configuration en ligne droite dotée de barrettes
(140) placées parallélement entre les lignes droites
des rainures (150, 180) et les barrages (160), ou
forment une configuration logarithmique pourvue de
barrettes (140) situées entre la configuration loga-
rithmique des rainures (150, 180) et les barrages
(160).

Procédé de raffinage mécanique d’'un matériau lig-
nocellulosique dans un raffineur comportant des pla-
ques de raffineur opposées, les étapes comprenant
le fait de :

fournir un matériau lignocellulosique dans unin-
tervalle de raffinage entre un ensemble de pla-
ques de raffinage opposées a travers une aréte
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intérieure des plaques de raffineur, dans lequel
'ensemble de plaques de raffineur comprend
au moins une plaque de raffineur comportant au
moins un segment de plaque de raffineur (100)
selon 'une quelconque des revendications 1 a
7, le segment de plaque de raffineur (100) com-
prend au moins un segment de rainure défini
par deux barrages de pleine hauteur (160) pré-
sentant une longueur qui n'est pas supérieure
a 30 mm environ ;

raffiner le matériau lignocellulosique entre I'en-
semble de plaques de raffinage ; et

recevoir le matériau lignocellulosique raffiné a
partir d’'une aréte extérieure des plaques de raf-
fineur.

Procédé selon la revendication 12, dans lequel les
rainures (150, 180) sur au moins l'une des plaques
de raffineur opposées sont I'une des rainures essen-
tiellement barrées par des barrages de pleine hau-
teur (160), ou des rainures en partie barrées par des
barrages de pleine hauteur (160).

Procédé selon la revendication 13, dans lequel le
segment de plaque de raffineur partiellement barré
(100) comporte entre environ 10% et environ 90%
des rainures (150, 180) dans la zone de raffinage
(102, 103) lesquelles incluent de multiples barrages
de pleine hauteur (160).

Raffineur mécanique servant a raffiner des maté-
riaux lignocellulosique comportant des plaques de
raffineur opposées, le raffineur comprenant :

une plaque de raffineur type rotor ; et

une plaque de raffineur type stator dotée d’'une
plus grande surface opposée a la plaque de raf-
finage type rotor ;

dans lequel I'une de la plaque de raffineur type
rotor etde la plaque de raffineur type stator com-
prend au moins un segment de plaque de raffi-
neur (100) selon I'une quelconque des revendi-
cations1a7.
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